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Summary. — The first Chinese and fifth fossil Lindeniidae is described but not named from the Miocene 
Shanwang Formation of Linqu City, Shandong Province. Except for an Early Cretaceous taxon from 
Brazil, all the representatives of this family are from the Oligocene-Miocene of the Palaearctic region. 


Résumé. — Première mention d’un fossile de Lindeniidae du Miocéne de la Fformation Shanwang de Chine 
(Odonata, Anisoptera). Le premier Lindentidae de Chine et cinquième représentant fossile de cette famille est 
décrit, mais non nommé, du Miocéne (formation Shanwang, Linqu, province du Shandong). Hormis un taxon du 
Crétacé inférieur du Brésil, tous les fossiles de cette famille sont de l’Oligocéne-Miocéne de la région paléarctique. 
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Although ancient, the gomphid group Lindentidae: Lindeniinae (sensu BECHLY, 1996) 
is very scarce in the fossil record, with the Early Cretaceous genus Cratolindenia Bechly, 2000, 
from Brazil, one Early Oligocene record of the genus Ictinogomphus Cowley, 1934 (with some 
doubt) from Germany, one record of the same genus from the Early Miocene of Japan, and one 
Lindeniinae of undetermined genus from the Late Oligocene of Turkey (NEL & PAICHELER, 
1994 ; BECHLY, 2000 ; PROKOP & FIKACEK, 2007). Ictinogomphus fur (Hagen, 1863) from 
the Oligocene of Germany is an Anisoptera of uncertain position (NEL & PAICHELER, 1994). 

Here we describe the second representative of the "gomphid" lineage from the Miocene 
of Shanwang biota (Shandong Province, China), the first one being Gomphus wuluogongensis 
(Hong, 1985) (ZHANG, 1989). 

In the description below we follow the wing venation nomenclature of RIEK & KUKALOVA- 

PECK (1984), amended by NEL et al. (1993) and BECHLY (1996). The higher classification of 
fossil and extant Odonatoptera, as well as familial and generic characters followed in the 
present work, are based on the phylogenetic system proposed by BECHLY (1996). 


Order Odonata Fabricius, 1793 
Family Lindeniidae Jacobson & Bianchi, 1905 
Subfamily Lindeniinae Jacobson & Bianchi, 1905 (sensu BECHLY, 1996) 
Genus undetermined (fig. 1) 


Material. — Specimen NIGP 151366 (two hindwings attached to fragments of the thorax), 
housed in Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, China. 


Age and outcrop. — Miocene, Shanwang Formation, Shanwang, Linqu City, Shandong 
Province, China. 


Description. — Hindwing hyaline, with pterostigma dark brown; wing length 40.0 mm; width at 
nodus 11.3 mm (max. width mm) ; distance from base to nodus 16.0 mm (nodus is situated at about 40% 
of wing length); distance from nodus to pterostigma 13.0 mm; distance from base to arculus 4.6 mm; 
Axl and Ax2 are aligned and stronger than the other antenodals (bracket-like); Ax1 1.0 mm basal of arculus 
and Ax2 3 distal of Ax1 (slightly basal of distal angle of discoidal triangle); four (first row) secondary 
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Fig. 1. — Subfamily Lindeniinae, genus undetermined, specimen NIGP 151366, photograph of wings. 
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antenodal cross-veins between Ax1 and Ax2 (not aligned) ; distal of Ax2 there are 11 secondary antenodal 
cross-veins between costal margin and ScP and eight of them between ScP and RA; 12 antesubnodal cross- 
veins with no gap near arculus and no “cordulegastrid gap” (sensu BECHLY, 1996) directly basal of subnodus ; 
secondary antenodal cross-veins are not aligned; 18 postnodal cross-veins between nodus and pterostigma, 
and at least 20 postsubnodal cross-veins between subnodus and stigmal brace (not aligned with postnodal 
cross-veins); no “libellulid gap” (sensu BECHLY, 1996); pterostigma 5.6 mm long, max. 1.0 mm wide; 
pterostigma not distinctly braced and covering about 10 cells; RA somewhat broadened along pterostigma. 

Arculus rather far from Ax1 and apparently straight; bases of veins RP and MA (sectors of arculus) 
distinctly separated at arculus; hypertriangle 4.3 mm long, max. 1.0 mm wide, divided by one cross- 
vein, with costal side (MA) weakly curved; discoidal triangle elongate and two- to four-celled; length of 
basal side of discoidal triangle 1.6 mm, length of costal side 3.6mm, length of distal side MAb 3.6 mm; 
MAb strongly kinked with a strong but short postdiscoidal intercalary vein originating at kink. 

A distinct pseudo-anal vein PsA (= AAO) delimits an unicellular subdiscoidal triangle; basal space 
free; cubital cell with cross-veins (plus CuP-crossing and PsA); CuP-crossing 1.0 mm basal of arculus; 
anal area max. 6.0 mm wide with six rows of cells; cubito-anal area max. 5.0 mm wide with up to seven 
rows of cells; CuA with five strong posterior branches; CuAb distinctly developed; “gaff” short; anal loop 
weakly defined and posteriorly nearly open, and five-celled; MP ending near level of nodus; basal 
postdiscoidal area with two rows of cells basally, but distally strongly widened (width near discoidal 
triangle 2.0 mm; width at hind margin about circa 4.0 mm); no MspI, but a strong intercalary vein in 
distal postdiscoidal area. 

RP3/4 and MA relatively straight and parallel, with only one row of cells between their basal parts, 
but with two rows of cells between their distal parts; first branching of RP (“midfork’’) 5.3 mm basal of 
subnodus; IR2 originating on RP1/2; RP2 aligned with subnodus; only one lestine oblique vein ‘O’ 
between RP2 and IR2 2.0 mm, 2-3 cells distal of subnodus; seven bridge cross-veins between RP2 and 
IR2 basal of basal of oblique vein; RP2 and IR2 parallel with only one row of cells between them but two 
rows of cells between them near wing margin; no Rspl, but one strong intercalary vein in area between IR2 
and RP3/4; RP1 and RP2 divergent with one row of cells between them basal of pterostigma; pseudo- 
IR1 distinct and originating on RP1 below distal side of pterostigma; two rows of cells between pseudo- 
IR1 and RP1, and three rows of cells between pseudo-IR1 and RP2. 

Wing base rounded without anal angle and anal triangle (female specimen); three posterior branches 
of anal vein between CuAb and anal margin; no visible membranule. 


Discussion. — This fossil can be attributed to the Lindentidae: Lindeniinae (sensu BECHLY, 
1996, 2000) for the following synapomorphies (putative after BECHLY, 2000): hypertriangle 
divided; IR2 and MA with a more or less distinct secondary branch (very distinct in our fossil); 
hindwing discoidal triangle longitudinal elongate with a strongly sigmoidal and angulated 
distal side, caused by the development of a more distinct supplementary sector (trigonal 
planate) in the postdiscoidal area; forewing discoidal triangle divided in more than two cells. 
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Furthermore, the plestomorphic presence of more than five antefurcal cross-veins between 
RP and MA in the hindwing excludes a position within “higher” gomphids. BECHLY (J. c.) 
included in this subfamily the Lindeniini sensu BRIDGES (1994), plus the Cretaceous genus 
Cratolindenia. This fossil differs from the latter in the presence of strong fork of IR2, hindwing 
discoidal triangle divided into three cells, and pterostigmal brace not strongly oblique. 

It is nearly impossible to attribute this fossil to a precise genus with the lack of information 
concerning its body and forewing structures, especially its genital appendages and its discoidal 
triangle (FRASER, 1939, 1942; NEEDHAM, 1944; PINHEY, 1964; BELLE, 1986; CARLE, 1986). Its 
hindwing venation is very similar to that of an Ictinogomphus Cowley, 1934, or a Lindenia 
De Haan, 1826. Nevertheless it is impossible to attribute this fossil to a precise genus 
within the Lindentinae. 

The relative rarity of these gomphid dragonflies in the fossil record is surprising as the 
Lindeniinae is clearly an ancient group, already known in the Early Cretaceous of Brazil. 
Other fossil records are from the Oligocene-Miocene of Europe, China, and Japan, while 
the family is now well represented in the intertropical regions. 
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